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A Portable Direction-Finding Antenna 


Have you ever wished that you could 
track down the source of illegal radio 
interference? Perhaps you’ve been involved 
in an operation where portable DF (direction 
finder) beam antennas were being used to 
track down a transmitter. Or maybe you’ve 
been in one of the “fox hunt" hidden- 
transmitter games enjoyed by amateur radio 
operators as one of their "radio sports.” Well, 
whether you’re hunting down clandestine 
jammers or just finding out where the signals 
you monitor originate, direction finding can 
be an interesting and informative pursuit. 


Null and Void: 


This month we look at a beam antenna 
design which gives a relatively sharp null 
(sharp reduction in signal level) when rotated 
to point at the transmitting station being 
monitored (See Figure 1). This antenna can 
be cut for any frequency you wish in the 
VHF-UHF bands. To find the lengths (in 
inches) of the various components, use the 
formulas in Table 1. 


Let’s Make One: 


1. Cut the vertical elements from heavy 
copper wire or other convenient wire or 
rod. 


2. Take a dry piece of varnished wood long 
enough to hold the vertical elements at 
the appropriate separation (D in Figure 
1). Drill a hole in each end, as shown in 
Figure 1, to hold the vertical elements. 
Insert the elements in the wood, leaving 
1/4 inch for soldering on the phasing 


Table 1 


Formulas to Calculate Element Lengths 


VERTICAL ELEMENTS LENGTH (L) = 
ELEMENT SEPARATION DISTANCE (D) = 


2808/F MHz 
2951/F MHz 


1/4 WAVELENGTH PHASING LINE (P1)= 1948/F MHz 
1/2 WAVELENGTH PHASING LINE (P2)= 3895/F MHz 


For example here are lengths at two different frequencies: 
146 MHz 


19.2 INCHES 
ELEMENT SEPARATION DISTANCE (D) 20.2 INCHES 


VERTICAL ELEMENTS LENGTH (L) 


1/4 WAVELENGTH PHASING LINE (P1) 
1/2 WAVELENGTH PHASING LINE (P2) 26.7 INCHES 


lines at the bottom as shown in Figure 1. 


Cut the two phasing lines (P1 and P2) 
1/2 inch longer than the formula length. 
This extra 1/2 inch is used where they 
attach in soldering at each end. I cut my 
lead-in line to 6 feet 11 inches. For the 
phasing lines, be sure to use RG-58 coax 
with polyethylene dielectric, not foam. 
This is important. 


Carefully remove 1/2 inch of the outer 
insulating jacket from each end of each 
phasing line. Carefully cut away 1/4 inch 
of the shield (braid) from each end. Also 
cut away 1/4 inch of the inner 
polyethylene dielectric leaving 1/4 inch 
of the inner conductor bare. Be careful 
that wires from the outer braid do not 
cross the end of the inner dielectric to 
touch the center conductor and short out 


150 MHz 

18.7 INCHES 
19.7 INCHES 
13.0 INCHES 
26.0 INCHES 


13.3 INCHES 


the line. Do these cutting and stripping 
steps to one end of your coax lead-in 
cable also. When you have finished this 
step, you will be ready to put one end of 
each phasing line and the one end of the 
lead-in cable together as shown in the 
inset in Figure 1. 


Bring the phasing lines and the lead-in 
together as shown in the inset of Figure 
1. Tape them to hold them in place, and 
solder the shields of all three cables 
together. Then carefully solder the 
center conductors of all three cables 
together. Be careful here not to get the 
inner dielectric too warm or the shield 
may short to the center conductor 
through the dielectric. If you think you 
are possibly getting it too warm, let it 
cool before finishing the soldering. Once 
you are finshed, inspect the connections 
for soundness and freedom from shorts 
and then tape them over. 


Overlap the 1/4 inch free end of one of 
the phasing lines on the bottom of an 
antenna element and solder in place as 
shown in Figure 1. Do the same for the 
other phasing line and the other antenna 
element. Tape the phasing lines to the 
wooden boom to keep them from pulling 
loose at the solder joints. 


The antenna is now ready to connect to 
your rig. 


Using the Beam: 


This beam is designed to be easily carried 
and rotated by hand. A pole or long stick 
glued (no metal brackets) to the center of the 
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wood boom of the beam will help you elevate 
and rotate it easily. 


Tune in a station and hold the beam 
above your head and rotate it. You will 
notice that there is one place in the rotation 
where the signal drops off in strength 
significantly. This is the null. When a null is 
obtained, the end of the wood boom with the 
long phasing line (P2) is pointing at the 
antenna of the transmitting station. 


It may be possible to get an even deeper 
null by leaning the pole holding the antenna 
boom. Try various angles for the pole to get 
the best null. Remember that antennas are 
often not located near the station, but may be 
on an antenna tower miles away from where 
the radio station is located. 


You can get "false" nulls from reflections 
from buildings, fences, autos, towers, and the 
like so a DF antenna should be used out of 
doors, well away from such things. Before 
you trust your readings with the DF, practice 
on a few stations with known antenna 
locations so that you are confident that you 
have mastered the technique required. 
Taking several null readings from different 
locations helps determine true direction 
better than one reading. 


A Bonus 


Not only can you tell direction with a DF 
antenna, you can also use the following 
technique to find the station’s location. If, on 
a single station, you take two or more null- 
direction readings far enough apart to plot 
them separately on a map of your area, you 
can find the location of the station’s 
transmitting antenna at the point where the 
null lines cross on the map (see Figure 1). 
Happy hunting. 


Call for Antenna-Trivia 


Do you have a special bit of trivia 
concerning antennas? It could be about 
unusual or weird things which have been 
utilized as antennas, the strangest or most 
unusual antenna you ever heard of, 
interesting uses for antennas, unusual things 
which have happened to antennas, etc. Send 
them to me, I’ll read them all and report the 
ones that seem most appropriate for the 
readers of this column to enjoy. Readers 
sending in ones judged as outstanding will 
receive a special certificate of appreciation. 
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The Best* 
* Just Got Better! 


Me providing maximum solid State receiver protection. 
Protect your investment - combine an excellent shortwave receiving antenna 
with the best receiver protection money can buy. 


3 — Sa — a — 


* Completely assembled and ready to use 
Only 42’ overall length 


8 trap circuits permit reception on all 
shortwave bands, | !-90 meters 


All connections soldered and enclosed in 
ultrasonically-welded, hermetically-sealed 
trap covers 


includes 50° of 450 Ib. test nylon rope 


Model T includes 100° twinlead feedline 


Model C includes weatherproofed 
center connector for your coax & coax 
sealant 


= Either model $79.95 

« UPS for lower 48 states $4.00 

* COD add $3.00, IL add 7% sales tax 
* Foreign shipping quoted 


**The best...built like an antenna should be." -Larry Magne in World Radio TV Handbook 
*“Our best seller." —EEB in their recent ads and catalogs 
“Now in use in 45 countries." -Gifer Snortwave in 1983 


Antenna Supermarket 


PC. Box 563 Palatine, IL 60078 Tel (708) 359-7092 Fax (708) 359-8161 


At your dealer or direct = 


RADIO RIDDLES 


Last Month: We discussed the idea 
of a reflector element as part of an antenna 
system. Then you were asked "Where did we 
get the idea of using a reflector in an 
antenna, and who used the first radio 
antenna with a reflector?" 

Well, Heinrich Hertz, when he 
discovered the electromagnetic waves we 
call "radio waves" knew that radio waves 
were on the same spectrum as light waves. 
Being a well-trained physicist, he knew then 
that reflectors as used in the field of optics 
would work to reflect his waves if he made 
them of the correct size and of a conductive 
material. 

He used a metal parabolic reflector to 
focus his waves in the world’s first parabolic 
reflector microwave antenna. And that, 
believe it or not, happened in the 1800s. 


This Month: In the early days of 
radio, direction-finding installations 
depended heavily on a device known as a 
"goniometer." Many DF installations still 
utilize a goniometer. So what is a 
goniometer, anyhow? For the answer, tune 
in next month. 

That’s it for this month. Till the next 
time, Peace, DX, and 73. 
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Write On! 


MT columnists welcome 
your response to their 
columns. It’s the way to 
keep MT lively and 

up-to-date. 


Please address your letter 
to the author 


c/o Monitoring Times 
P.O. Box 98 
Brasstown, NC 28902. 


a 


If you request a personal 

reply, you should always. 

enclose a self-addressed, 
stamped envelope. 
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